The clinico-pathological significance of the different species or strains belonging to the genus Klebsiella isolated from sputum is not known. The object of this study was to apply a biochemical scheme of classification to these organisms and to correlate the type of organism with the clinical features of the associated disease in the patient.
In 1882 Friedlander, studying sections of lungs taken at necropsy from cases of lobar pneumonia, demonstrated the presence of diplococci in large numbers. Extending this work in the following year he reported more detailed studies on the organism, including culture work. He observed and studied the capsules which he regarded as particularly characteristic of the causal organisms of lobar pneumonia and isolated organisms in pure culture on nutrient gelatine. However, puzzling features of the organism isolated in culture by Friedlander are that (1) it grew profusely on almost any medium; (2) it was not virulent for rabbits; (3) sometimes it was rod shaped. Obviously, since Friedlander was studying typical cases of lobar pneumonia, most of the organisms which he saw in his sections were pneumococci and indeed one of his colleagues, Dr. Gram of Copenhagen, developed his special staining technique, now so familiar, which stained the organisms blue. However, the organisms he managed to culture were clearly not pneumococci; they grew too readily and were not virulent to rabbits. A few of his cases of pneumonia must therefore have been of Klebsiella pneumonia. In a very short time the pneumococcus was characterized and through the work of Fraenkel, of Sternberg, and ofWeichselbaum (abstracted by Bloomfield, 1958) shown to be the true cause of lobar pneumonia, and Friedlander, who was actually the first to describe adequately both the pneumococcus and Klebsiella, was saddled with the Received for publication 30 March 1962. bacillus which has so long borne his name (Bloomfield, 1958 Biochemical classification of Klebsiella correlated with the severity of the associated disease Different types of Klebsiella vary in their virulence for mice (Kauffmann, 1951) and it seems likely that the same holds for man, as only a minority of patients from whose sputum Klebsiella are cultured are severely ill. It is therefore desirable to be able to classify these organisms and, if possible, determine which are the dangerous types.
The Klebsiella may be grouped either by their antigenic structure or by their biochemical activities. By the former method the genus has been divided into 72 types on the basis of the capsular antigens. The value of this method in clinical practice is limited because the necessary sera for typing are numerous and not available commercially, and also very little work has been done on the clinicopathological significance of the different serotypes.
Until recently the value of biochemical tests in the classification of Klebsiella has been small. Wilson and Miles (1948) considered that 'there is so much variation between the different members within each group as to make the classification of any individual strain of unknown origin often impossible'. Recently, however, a new biochemical classification has been proposed by Cowan et al. (1960) . This divides the Klebsiella into six types and in particular allows K. pneumoniae to be distinguished from K. aerogenes, from the practical point of view the most important change. The key characters are few and sufficiently simple to be well suited to a routine clinical laboratory.
The purpose of this study is to assess the value of this new biochemical classification in relation to the 50 strains of Klebsiella isolated from sputum which have already been mentioned and to attempt to correlate Klebsiella type with the clinico-pathological features of the patient. The criteria adopted as a preliminary screen for selecting Klebsiella from other coliform organisms were that it should be a Gramnegative, rod-shaped organism which fermented either adonitol or inositol within 48 hours. Most strains were also found to possess capsules.
METHODS
The samples of sputum, which were received at the laboratory in universal containers, were homogenized using buffered pancreatin solution (Rawlins, 1955) . A loopful was then spread on a glass slide and stained by Gram's method for microscopical examination. Cultures were made on 5 % horse blood agar plates and examined after overnight incubation at 37°C. From (1954) . Table I reproduces the diagnostic scheme of Cowan et al. in full but in this study only certain of the characters were tested. On the basis of this reduced number of tests it was possible to obtain a clear distinction between the different species of Klebsiella. MOUSE VIRULENCE TESTS A small portion of a Klebsiella colony was emulsified in peptone water to give minimal opalescence and 01l ml. injected intraperitoneally. The test was considered to be negative if the animal survived more than 72 hours. From all positive cases the organism was recovered from the heart blood after death.
CLINICAL ASSESSMENT The pathogenicity of the different Klebsiella strains for man has been roughly assessed by dividing the patients from whom strains were recovered into three groups according to the severity of their disease.
Group I Cases of fatal infections or pneumonia which ended in abscess formation.
Group 2 Cases diagnosed clinically as pneumonia in which there was radiological evidence of pulmonary consolidation.
Group 3 Cases of bronchitis and other chest infections in which there was no radiological evidence of consolidation.
RESULTS
The results of this investigation are presented in tabular form. The biochemical tests adopted allowed all the strains tested to be placed without difficulty into one of the six types. The methyl red and Voges-Proskauer reactions clearly differentiated the K. aerogenes from the other species; K. pneumoniae was separated from K. edwardsii by its failure to grow in KCN and its fermentation of dulcite. The two varieties of K. edwardsii gave very similar reactions and differentiation really depended on gas production from glucose.
DISCUSSION
From a consideration of these results a number of points emerge which may be discussed in turn.
This investigation shows that the biochemical classification of the Klebsiella proposed by Cowan et al. (1960) 
